Ah locus-associated differences in induction of sister-chromatid exchanges and in DNA adducts by benzo[a]pyrene in mice.
The effect of alleles of the Ah locus on the induction of sister-chromatid exchanges (SCE) was studied in C57Bl/6 and in DBA/2 mice treated twice intragastrically with benzo[a]pyrene (BP, 100 or 10 mg/kg b.w.). To measure the changes in the frequency of SCE, 2 protocols were used: in vivo in bone marrow cells after implantation of 5-bromodeoxyuridine (BrdU) tablets and in vivo/in vitro in spleen lymphocytes cultured with BrdU. On day 5 mice were killed and SCEs estimated in bone marrow cells. BP-DNA adducts in bone marrow and spleen were analyzed on day 5 after the same exposure to BP. In the spleen lymphocytes SCE frequencies were analyzed after an additional 48 h of culture. We found that at both doses of BP, the number of SCEs and BP-DNA adducts in bone marrow and in spleen cells was significantly higher in aryl hydrocarbon hydroxylase (AHH)-non-inducible (DBA/2) mice than in AHH-inducible (C57BL/6) mice. Only marginal induction of SCE was noted after the high dose of BP in C57BL/6 mice in bone marrow in vivo, whereas a highly significant increase in the frequency of SCEs was found in splenocytes in the in vivo/in vitro test. The spleen cells contained larger amounts of BP-DNA adducts and demonstrated higher absolute levels of SCEs than bone marrow cells. The sensitivity of both the in vivo/in vitro and the in vivo SCE test is high enough for assessment of Ah locus-linked differences in BP genotoxicity in mice at the prolonged time between treatment and cell preparation. The present data confirm the influence of inducibility of AHH in the intestine on the genotoxicity of BP to distal tissues after oral exposure to BP.